Abstract: In families of benzenoid isomers, the species with the greatest and smallest value of the Kekulé structure count (K) possess, respectively, the greatest and smallest thermodynamic stability and, respectively, the smallest and greates reactivity. In this paper the structure of the isomers with extremal K-values for the benzenoid molecules A = A (a, b, c, d, e) (with the formula C 4h+2 H 2h+4 ) and 
INTRODUCTION
Kekulé structures have for a long time been the focus of interest of scholars working on the theory of benzenoid molecules. For standard details on the role which Kekulé structures play in this theory, see the books 1,2 and reviews; [3] [4] [5] some recent studies along these lines are to be found in the papers. [6] [7] [8] [9] [10] [11] The results relevant for the present considerations are the following.
Let K = K {H} denote the number of Kekulé structures (or the Kekulé structure count) of the benzenoid molecule H. Within classes of isomeric benzenoid hydrocarbons, the following regularities have been established: [1] [2] [3] [4] [5] (a) Thermodynamic stability, as measured by the enthalpy of formation, 12 is a monotonically decreasing function of K. In particular, there is a linear 13 or slightly curvilinear 14, 15 dependence of the total p-electron energy on K (the Hall rule).
(b) Aromaticity, as measured by various resonance energies, increases with K. In particular, the Dewar resonance energy was found to be proportional to the logarithm of K. 11, 16 (c) The first ionization potential increases with K. This experimental finding 17 is related to the fact that the HOMO-LUMO separation increases with K.
(d) Chemical reactivity decreases with increasing K. This was, for instance, corroborated by the experimentally determined rate constants of the Diels-Alder reaction. 18, 19 In view of the above, the identification of the members of benzenoid-isomer families having extremal (greatest and smallest) Kekulé structure counts is a problem of evident chemical significance: The maximum-K species would be exceptionally stable, whereas those with minimum-K would easily undergo chemical reactions. Yet, in spite of the plethora of results achieved in connection with the K-values of benzenoid systems, 1,2 and in spite of more than half a century of research in this area, the characterization of benzenoid isomers with maximum and minimum K values has not been greatly studied.
The problem was solved for the class of unbranched catacondensed benzenoids, 20, 21 and was examined (but not completely solved) for branched catacondensed and pericondensed benzenoids. 6, 10, 22, 23 Less general classes of benzenoid systems were studied only in two papers. 24, 25 One 24 was concerned with benzenoid isomers possessing two variable-length linear polyacene fragments. The other 25 analyzed the analogous problem when the two variable-length fragments attached are fibonacenes. For both classes of isomers, complete solutions were obtained, but the form of these solutions was prohibitively complicated. As a consequence of this, further studies of the minimum/maximum-K problem, involving classes of benzenoid isomers with more than two variable-length fragments, were hitherto not undertaken. The aim of the present study was to overcome this obstacle. Solutions of the minimum/maximum-K problem for the classes consist- 
Therefore, what is required to be solved can be formulated as follows: Problem A. Find the greatest and the smallest value of Expression (1) Let x i , i = 1, 2, …, N, be integers. These integers are said to be "almost equal" if no two of them differ by more than one, i.e., if |x i -x j | £ 1 holds for any i, j = 1, 2, … N. Note that equality is a special case of "almost equality".
Problem A happens to be rather difficult and it could only be solved by combining mathematical considerations and computer-aided numerical calculations.
First it is assumed that the parameters c, d, e are fixed and that, consequently, a + b is constant. If so, then Eq. The most difficult part of Problem A is determining the optimal value of e. Namely, setting a = b = c = d = (h -e -2)/4 into the right-hand side of Eq. (1) Now, if h is much greater than e, i.e., if the four linear polyacene chains attached to A(0,0,0,0,e) are sufficiently long, then the above derivative is positive-valued, implying that by increasing e, the Kekulé structure count K will also increase. If, however, e is sufficiently large relative to h, so that h -5e -2 < 0, then the above derivative will be negative-valued, implying that K will decrease with increasing e. This shows that the optimal e, pertaining to maximal K, will be somewhere between its lowest and highest possible values.
It was found that for a given value of h, the maximum K is achieved for
In Formula (4), the greatest integer that is not greater that x is denoted by ëxû. Thus, for h = 16, h = 17, and h = 18, one has e = ë(16 -2)/5û = ë2.8û = 2, e = ë(17 -2)/5û = ë3û = 3, and e = ë(18 -2)/5û = ë3.2û = 3, respectively.
Finding the value of e for which K is minimal is easy: e should be as large as possible, equal to h -2, is which case a = b = c = d = 0. Thus the A-type isomer with minimal K-value (equal to h + 1) is just the linear polyacene, which is a long known result. 26 In summary one has: Solution of Problem A. In the class of benzenoid isomers A(a, b, c, d , e) (depicted in Fig. 1) with a total of h hexagons, K {A(a,b,c,d ,e)} is maximal if the parameter e is given by Eq. (4), and the parameters a, b, c, d are almost equal, such
The first few A-systems with maximal Kekulé structue counts are depicted in Fig. 2 .
SOLVING PROBLEM B
In the consideration of the Problem B it is purposeful to first separately consider K{B 1 } and K{B 2 }. By methods similar to those described in the previous section (and somewhat simpler because now the number of variables is only four), one arrives at:
Solution of Problem B 1 . In the class of benzenoid isomers B 1 (a,b,c,d) (depicted in Fig. 1 ) with a total of h hexagons, K{B 1 Note first that the B 1 -and B 2 -systems with minimal Kekulé structue count are identical. The respective K-value is equal to 3(h -2).
In order to arrive at the complete solution of Problem B, one has to establish which among K{B 1 } and K{B 2 } is greater. From (2) and (3) one obtains
which cannot be negative-valued. If h = 4,5,6,7, then d = 0. The B 1 º B 2 and consequently, K{B 1 } = K{B 2 }. As a ³ b and c ³ 0, (a + 1)(c + 1) must be greater than (b + 1). Therefore, for all h ³ 8, the maximum K-value of B 1 is greater than the maximum K-value of B 2 .
With this one arrives at the: Solution of Problem B. In the class of benzenoid isomers {B 1 (a, b, c, d) &  B 2 (a, b, c, d )} (depicted in Fig. 1) with a total of h hexagons, K is maximal for the  system B 1 when the parameters a, b, c, d are almost equal, such that a ³ 
The first few B-systems with maximal Kekulé structure counts are depicted in Fig. 3 . 
